Both the determination and the identification of the naturally occurring coproporphyrin isomers I and III depend upon the exactness of the data relating to their physical properties and to those of their methyl esters. Quantitative estimation of these isomers involves spectrophotometric or fluorimetric comparisons with standard solutions usually prepared from the crystalline tetramethyl ester of isomer I. The accuracy of such determinations depends upon the purity of this ester and also upon the knowledge of the spectral absorption of the isomers or of the relative fluorescence efficiencies of the two molecules. Differential identification of the coproporphyrin isomers is achieved through differences in the properties of their tetramethyl esters, particularly their solubility in organic solvents and their melting-points. A clean-cut separation of the esters is not easily effected. This difficulty must be borne in mind in considering the melting-points of the methyl esters isolated from natural sources, unless careful recrystallizations have been done. In studies of porphyrin metabolism, an obvious essential is the definition of those properties which form the basis of quantitative methods of estimation and of identification. This paper presents data obtained in an attempt to correlate the spectral absorption and fluorescence of the isomers and the m.p.'s of their esters, so that their additive and constitutive properties may be more closely defined.
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The necessity for such data became apparent when we found that solutions prepared from synthetic coproporphyrin I tetramethyl ester (as received from Prof. H. Fischer) gave extinction coefficients, E1 J(wlv), as much as 12 % lower than those made up from the same specimen after recrystallization. Recrystallization, however, caused no appreciable change in m.p.'s, which were throughout within the generally accepted range of good values for this substance (Table 1 and Fig. 4 ). Similar observations were made on synthetic coproporphyrin III tetramethyl ester and on several natural specimens. This experience led us to investigate the criteria for the purity of the tetramethyl esters of coproporphyrins I and III, and to attempt to define more closely the additive properties of standard solutions of coproporphyrins I and III.
EXPERIMENTAL
Material8 Sources. The synthetic tetramethyl esters of coproporphyrins I and III were those of Prof. Fischer (Munich):
for the latter sample we are indebted to Dr C. Rimington, as also for two specimens of the tetramethyl ester of coproporphyrin I isolated by him, and for several specimens of the corresponding coproporphyrin III ester obtained by decarboxylation of uroporphyrin III made from its copper complex, turacin (Rimington, 1939) . Another specimen of coproporphyrin I tetramethyl ester was isolated by us from faeces of a patient with haemolytic anaemia.
Purification. Coproporphyrin I tetramethyl ester was recrystallized from chloroform-anhydrous methanol mixtures, the crystals being removed while the volume of mother liquor was still fairly large.
Owing to its high solubility, good yields of the corresponding coproporphyrin III ester could not be obtained from chloroform-methanol mixtures. This ester was first crystallized twice from anhydrous diethyl ether, followed by slow crystallization in the ice-chest from chloroformhexane mixtures, and a final crystallization from anhydrous ether. Grinstein (1941) (-0-12 m,u. at A = 550mu.). No differences were observed in the form of the sharp peaks of the Soret bands until the slit width was increased above 0-1 mm. (_0-4mjA. at A =400m1A.). Stability of coproporphyrin solutions. Whereas in 0-1-0-2 N-HC1 these porphyrins were stable at room temperature for at least 12 months when kept in diffuse daylight, in 1-5N-HCI they deteriorated after 2 months under the same conditions. This was shown by periodic examination of the absorption curves of the solutions.
If the concentration of coproporphyrin I exceeded 20 mg./l., fine needles of the hydrochloride were deposited after 1 month. This crystallization was not observed with solutions of coproporphyrin III.
Melting-points. A Kofler apparatus was used which permitted microscopic observation. Examination by polarized light was especially useful in observing the double m.p.'s of coproporphyrin III tetramethyl ester (Rimington & Symons, 1938) . The temperature of the stage was changed at a rate of 1°/min.
For the m.p.-composition curve (Fig. 4) the following specimens oftetramethyl esters were used: coproporphyrin I -synthetic, recrystallized three times; coproporphyrin III -from decarboxylation of uroporphyrin III from turacin (Rimington, 1939, p. 115, specimen analyzed) . These were made up in chloroform solutions of equal concentration, and 3 or 4 drops of known mixtures of these were allowed to crystallize on a microscope slide. After the initial melt, resolidification and remelting temperatures were observed four times on each specimen, though only very slight changes from the initial values were noted. RESULTS Spectral absorption curves. Data for the two chief bands of coproporphyrins I and III are given in Table 1 , stated as extinctions of 1 % (w/v) solutions in 1 cm. layers, E'% . The isomers gave identical absorption curves (Fig. 1) . The bottom lines of the table contain the values of the molar extinction, Emol., of the free coproporphyrins, which were derived from the E . values.
Absorption curves of these porphyrins were found to depend greatly upon the nature of the solvent and the pH (Fig. 2) . Between the intense spectral types characterizing acid solvent and neutral or alkaline solvent, there is a region of considerably reduced absorption near the isoelectric point of the porphyrins, which is probably due to an aggregation of the molecules forming a colloidal solution. The cQnsiderable effect of different pH values on the Soret band is shown for HCI solutions in Fig. 2 Melting-point compo8ition curve for mixed tetramethyl e8ters of coproporphyrin8 I and III. This is given in Fig. 4 . The vertical thick lines represent for each mixture the temperature range over which softening of crystal outline and loss of double refraction were observed; its upper limit represents the temperature at which the whole mass coalesced.
'Solidification point' is here taken as the temperature at which double refraction reappeared on cooling. All these mixtures recrystallized well on cooling, Table 2 . Paic (1936) gives absorption curves for coproporphyrin I in the u.v. obtained by examination of a standard solution supplied by Hans Fischer, and, his low value for the extinction coefficient agrees with our findings on solutions made up from Fischer's synthetic coproporphyrin I tetramethyl ester before recrystallization.
Our data for the 548-550m.. band agree with those of Kench, Gillam & Lane (1942) and Rimington (quoted by Kench et al. 1942) , who examined the 242 Fischer and his collaborators (1927 Fischer and his collaborators ( , 1929 Fischer and his collaborators ( , oyrins 1931 Fig. 1 ), the complex, but this introduces a further process, and s have therefore the Cu complexes have not yet received adequate though it is not study (Mertens, 1937; Volker, 1938). ie from the data The m.p.-composition relationship is of importance in the estimation of the ratios of I and III coproporphyrin isomers in coproporphyrin specimens from natural rger (1933, 1935) 
